Transcription analysis of a human U4C gene: involvement of transcription factors novel to snRNA gene expression.
We have investigated the promoter requirements for in vivo transcription of a human U4C snRNA gene following transfection into HeLa cells. Two elements required for maximal U4C transcription were identified. The first, located upstream of -50, provides a basal level of transcription 2-3% of the full activity, and probably corresponds to the previously identified snRNA gene proximal element. The distal element, centered around -220, acts as a transcriptional enhancer and contains motifs for three previously recognized transcription factors: the octamer-binding protein, NF-A, which binds to motifs in the distal elements of other snRNA genes, and two factors not previously shown to be involved in snRNA gene transcription, cAMP response element binding protein (CREB) and AP-2. The octamer and putative AP-2 motifs are required for maximal transcription of the U4C gene. Specific binding of NF-A and CREB to the motifs in the distal element has been shown in vitro by DNase I and DMS methylation protection footprint competition analyses using HeLa nuclear extracts. The presence of a binding motif for the inducible factor CREB, together with the transcriptional requirement for the putative AP-2 motif, suggests a means by which expression of snRNA genes might be regulated.